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Abstract 
Objectives: To determine the role played by law in medical specialists’ decision-making about 
withholding and withdrawing life-sustaining treatment (WWLST) from adults who lack capacity, and 
the extent to which legal knowledge affects whether law is followed. 
Design: Cross-sectional postal survey of medical specialists.  
Setting: The two largest Australian states by population.  
Participants: 649 medical specialists from seven specialties most likely to be involved in end-of-life 
decision-making in the acute setting. 
Main outcome measures: Compliance with law and the impact of legal knowledge on compliance. 
Results: 649 medical specialists (of 2104 potential participants) completed the survey (response rate 
31%). Responses to a hypothetical scenario found a potential low rate of legal compliance, 32% (95% 
CI 28% to 36%). Knowledge of the law and legal compliance were associated: within compliers, 86% 
(95% CI 83% to 91%) had specific knowledge of the relevant aspect of the law, compared to 60% 
(95% CI 55% to 65%) within non-compliers.  However, the reasons medical specialists gave for 
making decisions did not vary according to legal knowledge.   
Conclusions: Medical specialists prioritise patient-related clinical factors over law when confronted 
with a scenario where legal compliance is inconsistent with what they believe is clinically indicated. 
Although legally knowledgeable specialists were more likely to comply with the law, compliance in 
the scenario was not motivated by an intention to follow law.  Ethical considerations (which are 
different from, but often align with, law) are suggested as a more important influence in clinical 
decision-making. More education and training of doctors is needed to demonstrate the role, 
relevance and utility of law in end-of-life care.
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Introduction  
Law is part of the regulatory framework that governs end-of-life care; most developed nations have 
laws that facilitate decisions about withholding and withdrawing life-sustaining treatment (WWLST) 
from adults who lack capacity [1-3]. For example, the frameworks generally allow adults to complete 
advance directives (ADs) and appoint substitute decision-makers for potential loss of capacity.  
These laws aim to safeguard patient interests (including autonomy interests), provide certainty and 
protection for doctors acting within the law, and establish a process for resolving otherwise 
intractable disputes [4]. Failure to know the law and follow it can place doctors at legal risk and also 
risks patients’ rights and interests [5, 6]. But what role does the law actually play in decisions about 
WWLST for adults who lack capacity?  Do doctors know the law and does it influence their decision-
making?  
There is a small but growing body of research that demonstrates legal knowledge gaps of doctors (or 
students) in this area in the United Kingdom [7-9], Australia [5, 10-12], and the United States [6, 13-
18]. A few studies have also determined that perceptions of legal risk can alter medical decision-
making at the end of life [13, 19, 20]. One set of studies by McCrary and others has linked legal 
knowledge with attitudes, namely whether doctors are likely to be legally defensive [13, 14, 21]. But 
little is known about the role of law in medical decision-making, so far as what it actually states and 
requires.  And here we distinguish this from what doctors might perceive the law requires of them 
(rightly or wrongly) and also from the impact that more generalised concerns about legal risk may 
have. Research based on actual legal knowledge requires that knowledge to be measured and then 
assessed in relation to how that affects practice, including compliance with the law. 
There is also a substantial body of research that points to challenges with doctors following legal 
mechanisms for decision-making such as ADs [20, 22-26]. But again, this research does not grapple 
with what the law actually requires as a normative force on decision-making. For example, it is 
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unclear whether doctors follow ADs because they are required to do so by law or because of the 
weight they give to patient wishes (or because of both reasons).   
This paper addresses these gaps by exploring medical specialists’ knowledge of, and compliance 
with, relevant legal frameworks and the role of law in their decision-making about end-of-life care.  
The central research question of this study is: Are doctors who know the law more likely to decide to 
follow it?  
Methods 
A postal survey of medical specialists who practised in acute care from the three largest Australian 
states of New South Wales, Victoria and Queensland was conducted. Queensland has substantially 
different law from the other two states; it is inconsistent with international trends (ADs can be 
overridden on the basis of good medical practice) [27] and so has been excluded from the results 
presented in this paper which focus on AD compliance. The survey instrument, developed over 18 
months, was informed by a detailed review of the law in each state [27-29], focus groups, pretesting, 
and piloting with doctors. The accuracy of the legal questions and responses were confirmed by 
independent legal experts. A more detailed description of the development of the survey 
instrument, and the wider project methodology, has been published elsewhere [30]. 
The sample comprised all specialists who: (1) identified their main specialty as being in emergency, 
geriatric, palliative, renal and respiratory medicine, medical oncology, or intensive care; and (2) were 
on the AMPCo Direct database [31] at the time the instrument was distributed (total N = 2858 for 
three states; New South Wales and Victoria = 2222). AMPCo Direct has Australia’s most 
comprehensive and accurate doctor database and has been used in other major studies of Australian 
doctors [32]. These specialties were chosen as they are likely to be involved in decisions about 
WWLST. This was determined by a review of relevant literature, interviews and an analysis of pilot 
results.  
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AMPCo Direct administered the survey mail-out from July 2012. Strategies to improve response 
included having the survey instrument professionally designed, providing incentives (continuing 
professional development points, educational material, and a chance to win one of six bottles of 
prestige wine), engaging with the colleges and societies of target specialties, and publishing 
editorials in relevant professional journals to request participation in the study [33, 34]. Two follow-
up requests were sent to non-responders and the survey closed on 31 January 2013.  
This study was approved by the Human Research Ethics Committees at the Queensland University of 
Technology (1100001137), the University of Queensland (2011001102) and Southern Cross 
University (ECN-11-222). All participants provided informed consent before taking part in the study. 
This paper was drafted utilising the STROBE (Strengthening the Reporting of Observational Studies in 
Epidemiology) Statement (see Additional file 2). 
Measures 
The survey instrument had six sections: perspectives about the law; education and training; 
knowledge of the law; practice of and compliance with the law; experience in making end-of-life 
decisions; and participant characteristics.  
Perspectives about the law were examined through two questions where respondents were asked to 
rate, on a five-point scale from Strongly Disagree to Strongly Agree, with Unsure as the middle 
option, their level of agreement with a series of statements (Additional file 1: Figure S1). One 
question contained eleven statements about the role of law in this area of medicine while the other 
question contained eleven statements about specific aspects of knowing and following the law.  
Responses to each of these questions were analysed separately to generate a score representing 
how positive each respondent’s attitude was to the role of law, and to knowing and following the 
law, which were then examined in light of specialists’ compliance with law. 
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Compliance with law was measured using a scenario involving a patient who had completed an AD 
(jurisdiction specific terminology used) five years previously, soon after being diagnosed with AIDS.  
In his AD, he refused antibiotics for any future life-threatening infection and wished only to be kept 
comfortable.  He becomes ill with a life-threatening infection and now requires antibiotics to survive.  
Both his family and doctors wish him to receive antibiotics as he would be likely to recover from the 
infection and continue to live as before.  If he is not given the antibiotics it is likely he will die.  
Respondents were asked whether they would treat or not (the latter being in compliance with law in 
both states) and they were then asked to select from a pre-defined list (with Other – please specify 
available) the option that best described the reason for their decision. Respondents were also asked 
to rate the relevance to their decision in this scenario of eleven items on a four-point scale from Not 
Relevant to Very Relevant. 
The knowledge section contained two questions with a total of seven items. The first question 
comprised six items with answers being True, False or Don’t Know in relation to relevant state law 
(Don’t Know counted as incorrect). Four items specifically assessed knowledge of ADs and one of 
them (the “key knowledge question” or KKQ) was particularly relevant to the compliance scenario: 
“The law requires you to follow a valid AD that refuses life-sustaining treatment even if providing 
that treatment is clinically indicated”. The second question in the knowledge section involved a 
scenario asking which of four plausible decision-makers had legal authority to make medical 
decisions for an adult patient without capacity.  
Respondents were then divided into four groups according to their response to the AD scenario and 
their response to the KKQ.  This resulted in “knowledgeable” or “accidental” compliers – compliers 
who correctly answered the KKQ or not, respectively – and “knowledgeable” or “accidental” non-
compliers – non-compliers who correctly answered the KKQ or not, respectively. 
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Statistical analysis 
Questionnaires were coded and double-entered into an Access database and transferred to SPSS 20 
(IBM) and SAS 9.3 (SAS Institute Inc) for analyses.  These analyses were conducted on the combined 
New South Wales and Victorian data. Preliminary analyses examined descriptive statistics and 
bivariate associations between categorical variables by chi-square tests.  Predictors of compliance 
(not treating/treating) were assessed using multivariable logistic regression, with likelihood ratio 
tests used for assessing overall significance of covariates.  Variables examined as predictors of 
compliance and knowledge were: state, age, gender, main specialty group, religion, years of 
practice, country of birth, country of degree, and number of decisions made in relation to WWLST.  
Bonferroni adjustments were used to identify significance of differences among the seven specialty 
groups.  Knowledge scores were analysed as means and standard deviations since, while only eight 
distinct scores could be attained, the overall distribution was approximately normal (Additional file 
1: Figure S2).  A two-sample t-test was used to compare attitude scores and ratings of reasons for 
the decision on the compliance scenario and knowledge and between compliers and non-compliers.     
Principal components analyses were used to develop a score (one factor) related to respondents’ 
attitudes to the role of law and importance of following and knowing the law.  Logistic regression 
was then used to examine the relationship between compliance with the law and attitudes to the 
role of law and importance of following and knowing the law. 
Principal component analysis followed by Varimax rotation was applied to the eleven items rated for 
their relevance to the decision on the compliance scenario, to obtain four factors, using the Kaiser 
criterion for the number of factors.   Items with loadings of at least 0.4 were considered to be 
“important” and used to interpret the rotated factors [35]. The four compliance groups (described 
above) were compared on the four factor scores so obtained using regression analysis, assuming a 
normal distribution of factor scores, with Nelson-Hu adjustments for multiple comparisons. 
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A two-sided alpha level of 0.05 was used to define statistical significance.   
Results 
After excluding “return to sender” questionnaires and a small number of paediatricians and trainees, 
we identified a denominator population of 2702 across the three states or 95% of the original mail-
out sample (New South Wales 1147, Victoria 957, Queensland 598).  The total response rate for New 
South Wales and Victoria was 31% (N=649/2104) with 29% (N=335/1147) from New South Wales 
and 33% (N=314/957) from Victoria. Response rate by specialty across these states ranged from 75% 
(n=21) for palliative care specialists in Victoria to 22% (n=30) for medical oncologists in New South 
Wales.  A comparison of respondents by age, gender, specialty, and state with the original AMPCo 
sample found that respondents were similar on most comparison variables except that there were 
fewer younger doctors among respondents than in the sample population (Additional file 1: Table 
S1). 
Compliance with the law 
There was a low level of compliance with law in the AD scenario, with only 32% (95% CI 28% to 36%) 
saying that they would follow the AD.  There was a significant difference between the states: 28.3% 
and 36.9% of doctors in New South Wales and Victoria, respectively, complied with the law, with 
little variation over other characteristics (Additional file 1: Table S2).  The strongest variable 
predicting legal compliance was specialty (LRT, P = 0.003, after adjusting for state, age, gender, 
country of birth, years of practice and religion) with specialists in palliative and geriatric medicine 
more likely, and respiratory medicine specialists less likely, than respondents from the other 
specialties to comply (Table 1); adjustments made little difference to the variation among specialty. 
Comparisons which were significant after Bonferroni adjustment were palliative medicine specialists 
vs respiratory medicine specialists (P = 0.05), and geriatric medicine specialists vs intensive care and 
respiratory medicine specialists (P = 0.05 and P = 0.03 respectively).  
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Table 1: Decisions that comply with the law. Responses by Specialty, % (n) 
Specialty N Comply with law Do not comply with 
law 
Palliative Medicine 36 50.0 (18) 50.0 (18) 
Geriatric Medicine 85 45.9 (39) 54.1 (46) 
Medical Oncology  63 33.3 (21) 66.7 (42) 
Renal Medicine 64 31.2 (20) 68.8 (44) 
Emergency Medicine  194  29.9 (58) 70.1 (136) 
Intensive Care 89 23.6 (21)  76.4 (68) 
Respiratory Medicine 72 20.8 (16) 79.2 (57) 
Total  603 * 31.8 (192) 68.2 (411) 
 
*46 respondents omitted: 35 did not provide their specialty, 10 did not answer the compliance 
question and 1 did neither 
 
Role of knowledge and attitudes about law 
Knowledge of law 
Associations between knowledge of the law and compliance with it were also tested by looking at 
compliance in light of responses to the seven legal knowledge items in the survey and the four items 
that specifically related to ADs.  There was a significant relationship between compliance and legal 
knowledge in that those medical specialists who scored better on the seven general knowledge 
items and the four AD knowledge items were more likely to follow the law. Of note is that almost all 
of this significance was due to one item which is directly relevant to the scenario (the KKQ): “The law 
requires you to follow a valid AD that refuses life-sustaining treatment even if providing that 
treatment is clinically indicated” (Table 2). 
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Table 2: Association between knowledge of and compliance with law 
  Comply with law Do not comply with law P-value 
  n = 207 
(95% CI) 
n = 431 
(95% CI) 
 
Knowledge of 7 general 
items (mean/7, 95% CI) 
638* 3.74 (3.56 to 3.92) 3.28 (3.15 to 3.40) P < 0.001 
Knowledge of 4 AD 
items (mean/4, 95% CI) 
638  2.10 (1.97 to 2.23) 1.66 (1.57 to 1.75) P < 0.001 
Key knowledge 
question correct % (n) 
638 86.0% (81.3 to 90.7) 59.9% (55.3 to 64.5) P < 0.001 
 
*11 respondents did not answer the compliance question 
 
Attitudes to the role of law in medicine and knowing and following it 
Having a positive attitude to the role of law did not predict following law in the AD scenario. Also, no 
significant relationships emerged between respondents’ attitudes to statements about knowing and 
following the law at an abstract level and actually following the law in the scenario (Additional file 1: 
Table S3). 
Reasons for decision 
Table 3 shows the reasons respondents selected for why they would or would not follow the AD 
(and therefore law) in the scenario. This table is divided into whether respondents correctly 
answered the KKQ or not, which would be expected to predict compliance. This allows a comparison 
of the reasons that knowledgeable respondents chose for their decision with the reasons chosen by 
those who were less knowledgeable.  There was no association between the reasons for following 
the AD (and law) and legal knowledge (chi-square test, P = 0.83), but there was a marginally 
significant association between the reasons for not following the AD (and so not following the law) 
and legal knowledge (chi-square test, P = 0.050). Medical specialists who did not follow the law and 
chose the reason “I do not have to follow the AD because it is inconsistent with what is clinically 
indicated” (n=28) were less likely to be legally knowledgeable. This result is not unexpected as that 
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reason directly contradicts the correct answer to the KKQ which is that ADs prevail over what is 
clinically indicated. 
Table 3: Why respondents comply with law or not by knowledge of key knowledge question (KKQ): n 
(%)  
Reason KKQ    
correct                
KKQ 
incorrect      
Total                       
Comply with law (N = 207*) n = 177 (%) n = 29 (%) n = 206 (%) 
The most important consideration is following 
the patient’s wishes 
62 (35.0) 12 (41.4) 74 (35.9) 
The most important consideration is that the 
law requires me to follow the AD 
10 (5.7) 2 (6.9) 12 (5.8) 
Both of the above considerations are equally 
important 
103 (58.2) 15 (51.7) 118 (57.3) 
Other 2 (1.1) 0 (0.0) 2 (1.0) 
Do not comply with law (N = 431**) n = 253 (%) n = 170 (%) n = 423 (%) 
I do not have to follow the AD because it is 
inconsistent with what is clinically indicated 
24 (9.5) 28 (16.5) 52 (12.3) 
The AD is relevant in my decision-making 
process, but other factors are more relevant 
187 (73.9) 119 (70.0) 306 (72.3) 
The AD is not relevant to my decision-making 
because I don’t believe ADs are appropriate to 
determine treatment 
1 (0.4) 4 (2.4) 5 (1.2) 
The AD does not have legal effect 13 (5.1) 7 (4.1) 20 (4.7) 
Other 28 (11.1) 12 (7.1) 40 (9.5) 
 
*One respondent did not give a reason 
**Eight respondents did not give a reason 
 
Relevant variables in decision-making 
To help understand reasoning for decisions in the AD scenario, specialists were asked to rank the 
relevance of eleven items in their decision-making (Table 4).  “Following the law” was the fifth most 
important item and its mean fell between Relevant and Somewhat Relevant (on a four point scale 
also comprised of Very Relevant and Not Relevant).   When examined separately for those who 
complied with the law and those who did not, “Following the patient’s AD”, “Following the law”, 
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“Hospital policies”, and “Concerns about being sued or criminal prosecution” were more relevant for 
those who complied with the law, and “Patient’s expected quality of life after proposed treatment”, 
“Whether treatment is clinically indicated”, “Your personal ethical principles”, “Family views”, and 
“Views of your colleagues about what you should do” were more relevant for those who did not 
comply with the law (Table 4).  
Table 4: Mean scores for relevance of items to decision-making, by whether respondents comply 
with law or not (significance bolded) 
Items  Comply with 
law 
Do not 
comply with 
law 
 
P value 
(2-sample t-test) 
Overall 
 Mean (SD) Mean (SD)   
Patient’s expected quality of life 
after proposed treatment 
2.78 (0.97) 3.72 (0.55) < 0.001 3.42 
Whether treatment is clinically 
indicated 
2.61 (0.95) 3.43 (0.64) < 0.001 3.16 
Your personal ethical principles 2.83 (1.01) 3.01 (0.89) 0.027 2.96 
Following the patient’s AD 3.67 (0.49) 2.54 (0.69) < 0.001 2.91 
Following the law  3.12 (0.70) 2.60 (0.78) < 0.001 2.77 
Professional guidelines 2.73 (0.82) 2.68 (0.82) 0.45 2.69 
Family views 2.25 (0.76) 2.82 (0.71) < 0.001 2.64 
Views of your colleagues about 
what you should do 
2.35 (0.86) 2.73 (0.85) < 0.001 2.61 
Hospital policies  2.29 (0.94) 2.13 (0.90) 0.037 2.19 
Concerns about being sued or 
criminal prosecution  
2.17 (0.92) 2.01 (0.89) 0.046 2.06 
Your religious beliefs 1.19 (0.55) 1.28 (0.63) 0.091 1.26 
 
A factor analysis of these eleven items yielded four independent factors: patient-specific 
considerations (32% of common variance explained); professional guidance (26%); fear or respect 
for law (25%); and personal beliefs (17%), which together explained 65% of the total variance in the 
eleven items.   All items had important loadings on at least one of the four factors (Table 5, 
Additional file 1: Table S4).  “Following the patient’s AD” loaded negatively on “Patient-specific 
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considerations” (which was negatively correlated with each of the other three variables with 
important loadings on this factor) and positively on “Fear or respect for law”.  
Table 5: Factors (loadings) obtained from items of relevance in decision-making for items with 
important loadings, and percent of explained common variance for each factor 
Patient-specific 
considerations 
32% 
Professional 
guidance 
26% 
Fear or respect for law 
 
25% 
Personal beliefs 
 
17% 
Patient’s expected quality of 
life after proposed treatment 
(0.82) 
Professional 
guidelines  
(0.85) 
Concerns about being 
sued or criminal 
prosecution (0.77) 
Your religious 
beliefs  
(0.79) 
Whether treatment is 
clinically indicated  
(0.80) 
Hospital policies 
(0.69) 
Following the law  
(0.76) 
Your personal 
ethical principles  
(0.76) 
Family views  
(0.72) 
Views of your 
colleagues about 
what you should 
do (0.65) 
Following the patient’s 
AD  
(0.46, very relevant) 
 
Following the patient’s AD 
 (-0.53, not relevant)  
   
 
 
Four factor scores were then calculated for each respondent, as weighted means (weights = loadings 
in Table 5) of the eleven items (Additional file 1: Figure S3).  These represent the extent to which the 
respondent indicated each of the factors was relevant to his or her decision-making.  The mean of 
each of these “relevance scores” was calculated for the knowledge/compliance subgroups defined 
by knowledge of the law assessed by the KKQ and compliance with the law (Figure 1).    
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Figure 1: Relevance of items in decision-making by knowledge and compliance, with 95% CIs 
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Variation among knowledge/compliance subgroups in relevance scores for “Patient-specific 
considerations” and “Fear or respect for law” was statistically significant (P < 0.001 in both cases), 
while variation among the subgroups in “Professional Guidance” and “Personal beliefs” was not.   
For “Patient-specific considerations”, all mean scores were significantly different from the overall 
mean score of zero.  For “Fear or respect for law”, all mean scores except those for knowledgeable 
non-compliers were significantly different from zero.  For both factors, and within compliers and 
non-compliers, the difference between those with and without knowledge of the law was not 
significant.   
This means that fear or respect for the law was most relevant for those who complied with the law 
and patient-specific considerations were least relevant, the latter heavily reflecting clinical 
considerations.  For those who did not comply with the law, the opposite occurred (Figure 1).  
However, these two factors were independent of knowledge as measured by the KKQ.  Professional 
guidance and personal beliefs were not associated with either compliance or knowledge.  
Discussion  
Principal findings  
There was a low rate of compliance with law in the AD scenario. Where following the law was 
inconsistent with what is clinically indicated, specialists’ prioritised patient-related clinical factors.  
Although there was an association between knowledge of the law and legal compliance, further 
analysis of the reasons for decision-making and the matters specialists considered relevant revealed 
that knowledge of the law did not affect decision-making in the scenario.  Legally knowledgeable 
specialists and those who were not knowledgeable complied with law (by not treating the patient) 
for the same reasons and relying on the same factors. Likewise, level of legal knowledge did not 
affect how specialists who did not comply with the law (by treating the patient) made their 
decisions.  This is particularly interesting in the case of those who are giving more weight to the law 
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but don’t know what it requires. Accordingly, what the law requires (and here we distinguish this 
from doctors’ generalised concerns about law or perceptions about what the law might be) is not an 
influential factor in decision-making about life-sustaining treatment for adults who lack capacity.  
Explanations and implications 
We suggest that there is some other variable operating which is associated with enhanced 
knowledge of the law, and that it is responsible for the association between specialists’ compliance 
and legal knowledge. A logical candidate is ethical considerations.  The interconnectedness of law 
and ethics means that although they are distinct institutions, they help shape each other [36], and 
both law and autonomy-focused ethics point to not treating in the AD scenario. Medical ethics and 
law are also often taught together in an integrated way [37] and so more legally-informed specialists 
are likely to have had more instruction in ethics. We suggest therefore that it may be ethical 
considerations that are influential, and not law, for specialists who, in accordance with the AD, are 
not treating, but that these specialists also happen to be legally knowledgeable. This could also 
explain how a doctor acting on the basis of autonomy-focused ethical considerations could comply 
with the law (given they often overlap) without knowing the law.  
There is some support for this hypothesis in the data. When asked to select reasons for not 
providing treatment in the AD scenario, following the patient’s wishes featured significantly more 
highly than following the law (respondents could also choose that both considerations were equally 
important).  Further, when looking at the variables specialists identified as relevant or not to their 
decision-making in the scenario, “Your personal ethical principles” was the third most selected 
option behind “Patient’s expected quality of life” and “Whether treatment is clinically indicated”. 
After that came “Following the patient’s AD”, and only then came “Following the law”.  This 
hierarchy of ethics then law is also supported by an exploratory study of emergency medicine 
specialists’ use of ADs in decision-making [24].  
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Further research is needed to better understand the respective roles of law and ethics (and their 
intersections) in specialists’ decision-making in end-of-life care. Both of these social institutions 
purport to regulate these decisions but do so in different ways, for example, drawing on different 
sources and with different consequences for non-adherence [38]. On one view, law is a binding set 
of norms imposed externally which brings with it the prospect of sanction for non-compliance. Law is 
also perceived by some to be a relatively stable set of standards that applies to all in the same way. 
By contrast, although there are widely accepted standards of conduct imposed by ethical principles 
such as those contained in professional codes, the duties imposed by ethical reasoning and how 
those duties are discharged in end-of-life care can vary depending on an individual doctor’s views. 
This has implications for how compliance with ethical principles can be determined as ethical 
reasoning may legitimately point to more than one appropriate course of action.  
Other research and limitations 
Although ADs can influence treatment that patients receive at the end of life [39], our findings 
accord with other studies that show low rates of compliance with ADs that are inconsistent with 
what is clinically indicated [20, 22, 24, 25]. However, this study is significant because it explores 
whether accurate legal knowledge improves compliance, and the role that the law plays in 
specialists’ decision-making. This enables us to understand whether non-compliance is due to a lack 
of knowledge or whether it is because other competing considerations are more important. Our 
results suggest that it is, at least in part, the latter. Despite law purporting to be a binding force, it 
does not appear to have significant influence on medical deliberations in end-of-life care. These 
findings have implications for medical education and indeed the role of law in medical practice 
generally. 
A limitation of this research is low response rate (31%). This is a feature common to survey research 
involving doctors as response rates from this cohort are low and declining [40, 41]. While non-
response bias cannot be ruled out, comparisons of respondents with the wider sample support the 
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broad representativeness of those who participated in this research (Additional file 1: Table S1). Any 
potential bias in this study may have the effect of overestimating the relevance of law in this area of 
medicine. Non-responders are less likely to be legally knowledgeable and perhaps also less likely to 
be influenced by law, so the role of law may in fact be less than the limited one we found. 
The sample, which included all doctors from the seven specialties most likely to be involved in end-
of-life decision-making in the largest Australian states, is more representative than previous related 
studies which have generally been drawn from those participating in specified training courses or 
cohorts [7, 9, 20], specific health facilities [13, 14 , 21, 25], or a single specialty or society [11, 12, 18, 
19, 22, 24]. However, our results from seven specialties in the acute setting may not be generalisable 
to other doctors or other settings. The role played by law may also vary in other jurisdictions without 
comparable legal systems. 
Another limitation is that our measurement of compliance is based on a particular scenario. 
Different results could occur where following the law is not clinically challenging, but a scenario 
where law and medicine are in conflict was used so that the impact of law on clinical decision-
making could be better evaluated. A single scenario is also not able to test the full range of legal 
issues that can arise at the end of life [20]. 
Conclusions 
The limited role played by law in decisions to WWLST from adults who lack capacity is troubling.  Not 
complying with law can result in patients being denied legal rights and place doctors at legal risk [5, 
6]. Law, which is ultimately a reflection of community values, has an important role to play in 
medicine. A societal decision through the institution of Parliament (and sometimes the courts) has 
been made to establish decision-making processes that safeguard the rights and interests of a 
vulnerable group in our community, adults who lack capacity, and to allow people to express 
treatment preferences in advance and appoint substitute decision-makers. While we are conscious 
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of the limits of law in this area [27-29], departures from law have significant implications for 
patients, clinicians, and the community. 
This research demonstrates that to improve compliance with law, increasing legal knowledge is 
necessary [5], but not sufficient. This points to the need for education that addresses not only what 
the law is but the law’s rationale and arguments for complying with it. Our conclusions about the 
possible role of ethical considerations in legal compliance also suggest a need to be clear when 
teaching law and ethics that they are separate, albeit interacting, social institutions.  Both law and 
ethics impose obligations to be followed, but what the law requires can differ from what is deemed 
as ethically appropriate, either broadly or within particular groups in society. There may also be 
merit in conceptualising legal knowledge and compliance as an ethical and professional 
responsibility given ethics has a more entrenched role and greater legitimacy within the profession. 
More education and training is needed to demonstrate the role, relevance and utility of law in end-
of-life care. 
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Figures 
 
Figure 1: Relevance of items in decision-making by knowledge and compliance, with 95% confidence 
intervals  
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Figure S1: Questions on perspectives on the law 
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Distribution of knowledge score 
The distribution of the knowledge score was approximately Normal.  Figure S2 shows a histogram 
and the fitted Normal distribution. 
 
Figure S2: Distribution for Knowledge Score and Normal Density Plot 
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Comparison of AMPCo and study samples  
AMPCo provided marginal distributions by gender, age and main specialty for each state, based on 
the information in the AMPCo database for the selected specialties.  The numbers of questionnaires 
sent to each specialty group were also recorded.  We could not calculate exact response rates by 
each characteristic as responses could not be linked to the individual doctors selected.  It is also 
possible that variable values differed in the AMPCo records and study questionnaire responses.  
Table S1 shows the marginal distributions of state, gender, age and specialty for the AMPCo 
database and the study responses. 
Table S1: Comparison of AMPCo database and study sample by state, gender, age and main 
specialty 
 
Characteristic Total Surveyed 
N =  2222 
n (% )      
Total Responses 
N = 649 
n (%)  
 AMPCo Study 
State and Gender   
  NSW       Males 814 (66) 221 (66) 
                  Females 420 (34) 114 (34) 
  Victoria  Males 655 (66) 198 (63) 
                  Females 333 (34) 115 (37) 
                  Missing gender 0 1 
Age   
  Less than 40 years 676 (30) 131 (20) 
  40 to 49 years 804 (36) 242 (37) 
  50 to 59 years 449 (20) 171 (26)  
  60 years or older 217 (10) 92 (14) 
  Missing age 76 (  3) 13 (  2) 
Main Specialty   
  Emergency Medicine 857 (39) 197 (30) 
  Geriatric Medicine 218 (10) 86 (13) 
  Intensive Care 324 (15)  90 (14)  
  Medical Oncology 278 (13) 64 (10) 
  Palliative Medicine   84 (  4) 38 (  6) 
  Renal Medicine 200 (  9) 65 (10) 
  Respiratory Medicine 261 (12) 73 (11) 
  Missing specialty 0 36 (6) 
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Associations between compliance and respondent characteristics 
Predictors of patient characteristics were examined using univariate logistic regression.  Results are 
shown in Table S2 with P-values from likelihood ratio tests. 
 
Table S2:  Decisions that comply with the law. Responses by respondent characteristics, % (n). 
Univariate Analyses 
 
Characteristic N Comply with law 
 
P-Value 
State    
  NSW 329 28.3  (  93) 0.02 
  Victoria 309 36.9  (114)  
Age    
  Less than 40 years 130 38.5 (50) 0.46 
  40 to 49 years 240 30.4 (73)   
  50 to 59 years 166 31.9 (53)  
  60 years or older 90 32.2 (29)  
  Missing 12   
Gender    
  Male 409 30.6 (125) 0.17 
  Female 229 35.8 (  82)  
Country of Birth    
  Australia 398 35.7 (142) 0.13 
  Other English speaking        103 24.3 (  25)  
  Asia 88 33.0 (  29)  
  Europe 19 21.1 (    4)  
  Other 29 24.1 (    7)  
  Missing 1   
Religion    
  Anglican 78 44.9 (35) 0.07 
  Buddhist 13 38.5 (  5)  
  Catholic 125 30.4 (38)  
  Hindu 26 19.2 (  5)  
  Jewish 32 15.6 (  5)  
  Uniting Church 23 34.8 (  8)  
  Other Christian 56 35.7 (20)  
  No religion 256 30.9 (79)  
  Missing 29   
Country of Degree    
  Australia 495 33.3 (165) 0.93 
  Other English speaking        82 29.3 (  24)  
  Asia 33 33.3 (  11)  
  Europe 3 33.3 (    1)  
  Other 19 26.3 (   5)  
  Missing  6   
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Years of Practice    
  Less than 10 years 49 46.9 (23) 0.23 
  10 to 19 years 230 30.4 (70)  
  20 to 29 years 195 30.2 (59)  
  30 to 39 years 119 33.6 (40)  
  40 years or more 40 32.5 (13)  
  Missing 5   
Specialty    
  Palliative Medicine 36 50.0 (18) 0.003 
  Geriatric Medicine 85 45.9 (39)  
  Medical Oncology  63 33.3 (21)  
  Renal Medicine 64 31.2 (20)  
  Emergency Medicine  194  29.9 (58)  
  Intensive Care 89 23.6 (21)   
  Respiratory Medicine 72 20.8 (16)  
  Missing 35   
Withdrawing/withholding 
decisions last year 
   
  None 43 44.2 (19) 0.35 
  1 to 10 243 30.0 (73)  
  11 to 30 186 35.0 (65)  
  31 to 50 87 33.3 (29)  
  51 to 100 50 24.0 (12)  
  More than 100 28 32.1 (9)  
  Missing 1   
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Calculation of attitude scores and association with compliance 
Attitude scores were calculated as follows in order to examine differences between those who 
complied with the law and those who did not.   For each of questions 1 and 2 (Figure S1), items were 
scored from 1 to 5, with 1 representing the least positive attitude to the law.  Items a, c, e, g, i, and k 
from question 1 and items c, e, h, and j from question 2 were reversed from their ordering in the 
questionnaire.  Item k was omitted from question 2 as it was thought to be neutral.   A mean score 
was derived over non-missing items in each case, resulting in a score ranging from 1 to 5.  
Differences between compliers and non-compliers in attitude scores were small and not significant 
(Table S3).   
 
Table S3:  Mean (SD) Attitude scores by compliance 
 
 
Comply with 
law 
N =  206 
Do not comply 
with law 
N = 429 
P-Value 
(t-test) 
Positive Attitude to WWLST law in 
medical practice   
3.06 (0.61) 2.99 (0.57) 0.15 
Positive Attitude to knowing and 
following WWLST law 
 
3.52 (0.56) 3.45 (0.52) 0.11 
 
Factor analysis details 
Table S4 shows the factor loadings for the factor analysis of relevance items and the selection of 
items for the interpretation of factors.  Figure S3 shows the distribution of factor scores and a fitted 
Normal distribution. 
Table S4: Factor loadings obtained from variables of relevance in decision-making 
Variables  Patient-
specific 
considerations 
Professional 
guidance 
Fear or 
respect for 
law 
Personal 
beliefs 
Patient’s expected quality of life 
after proposed treatment 
0.82 0.13 -0.19 0.05 
Whether treatment is clinically 
indicated 
0.80 0.10 -0.03 0.08 
Family views 0.72 0.04 0.21 0.05 
Following the patient’s AD -0.53 0.15 0.46 -0.05 
Professional guidelines 0.02 0.85 0.16 0.04 
Hospital policies -0.07 0.69 0.36 -0.01 
Views of your colleagues about 
what you should do  
0.34 0.65 0.02 0.16 
Following the law -0.17 0.20 0.76 -0.03 
Concerns about being sued or 
criminal prosecution 
0.19 0.18 0.77 0.14 
Your religious beliefs 0.05 -0.10 0.32 0.79 
Your personal ethical principles 0.11 0.27 -0.22 0.76 
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Figure S3: Distributions of Scores from Factor Analysis and Normal Density Plots 
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Supplementary Material 2 
 
STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  
(Pages refer to submitted manuscript) 
 
Item 
No Recommendation 
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the 
title or the abstract 
 
See page 1 (Title page) 
(b) Provide in the abstract an informative and balanced summary of 
what was done and what was found 
 
See page 1-2 (Abstract) 
Introduction 
Background/rationale 2 Explain the scientific background and rationale for the investigation 
being reported 
 
See page 3-4. We outline the previous related research undertaken 
in the wider field and why the issue of doctors’ knowledge of, and 
compliance with, law is important for patients and doctors.  
Examination of the literature identified gaps in the research relating 
to why doctors do/do not comply with the law and this study 
sought, in part, to fill those gaps. 
Objectives 3 State specific objectives, including any prespecified hypotheses 
 
See page 4. The central research question of this study is: Are 
doctors who know the law more likely to decide to follow it? 
Methods 
Study design 4 Present key elements of study design early in the paper 
 
See pages 4-5 
Setting 5 Describe the setting, locations, and relevant dates, including 
periods of recruitment, exposure, follow-up, and data collection 
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See pages 4-5 
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 
selection of participants 
 
See pages 4-5 
Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if 
applicable 
 
See pages 5-6 
Data sources/ 
measurement 
8*  For each variable of interest, give sources of data and details of 
methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group 
 
See pages 5-6 
Bias 9 Describe any efforts to address potential sources of bias 
 
We considered the possibility that those responding to our survey 
may not be representative of the wider sample of doctors. For 
example, those more interested in law may have been more likely 
to participate.  We were also conscious of possible non-response 
bias due to our response rate.  To ascertain the representativeness 
of our sample we compared it with the original AMPCo sample (by 
age, gender, specialty, and state) and found that respondents were 
similar on most comparison variables except that there were fewer 
younger doctors among respondents than in the sample population 
(see page 16 and Table S1).  
Study size 10 Explain how the study size was arrived at 
 
The study sample comprised all eligible doctors in the relevant 
specialties in the three target States who were on the AMPCo 
database (see pages 4).  
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Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 
applicable, describe which groupings were chosen and why 
 
See page 7. Quantitative variables were treated as continuous and 
not grouped. 
Statistical methods 12 (a) Describe all statistical methods, including those used to control 
for confounding 
 
See pages 7-8 where this is described under “Statistical analysis”.  
Multivariable logistic regression was used to control for 
confounding. 
(b) Describe any methods used to examine subgroups and 
interactions 
 
No subgroup analyses or tests of interaction were undertaken. 
(c) Explain how missing data were addressed 
 
Item missing information is included in the tables.  There were 
relatively small amounts of missing data, so no adjustments for this 
were made. 
(d) If applicable, describe analytical methods taking account of 
sampling strategy 
 
The multivariable logistic regression includes variables State and 
Specialty which defined the sample strata. 
(e) Describe any sensitivity analyses 
 
No sensitivity analyses were undertaken. 
Results 
Participants 13* (a) Report numbers of individuals at each stage of study—eg 
numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and analysed 
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See pages 8 detailing response rates.  All respondents in the 
denominator population were included in analyses. 
(b) Give reasons for non-participation at each stage. 
 
The main study only had one stage.  The study was conducted as an 
anonymous questionnaire survey and the research team had no 
contact details to allow follow-up.  Although technically it would 
have been possible for AMPCo to follow-up non-responders about 
reasons for non-participation, this could have seemed like 
harassment.  Therefore we did not explore reasons for non-
participation so cannot give these reasons. 
(c) Consider use of a flow diagram 
 
Not applicable. 
Descriptive data 14* (a) Give characteristics of study participants (eg demographic, 
clinical, social) and information on exposures and potential 
confounders 
 
Full demographic information on study participants is available in 
Table S2. 
(b) Indicate number of participants with missing data for each 
variable of interest 
 
See 12c above. 
Outcome data 15* Report numbers of outcome events or summary measures 
 
Pages 8-14 report on the key measures for this component of the 
study: compliance with law; association between knowledge and 
compliance with law; the reasons given for decisions; and factors 
relevant to doctors in making their decisions  
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-
adjusted estimates and their precision (eg, 95% confidence 
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interval). Make clear which confounders were adjusted for and why 
they were included. 
 
For the predictors of compliance, unadjusted estimates have been 
given in the paper and in Table S2.  Adjustments made little 
difference to the main finding that speciality was the major 
predictor of compliance.  
(b) Report category boundaries when continuous variables were 
categorized 
 
Not applicable. 
(c) If relevant, consider translating estimates of relative risk into 
absolute risk for a meaningful time period 
 
Not applicable. 
Other analyses 17 Report other analyses done—eg analyses of subgroups and 
interactions, and sensitivity analyses 
 
Not applicable – see 12 (b). 
Discussion 
Key results 18 Summarise key results with reference to study objectives 
 
See pages 14. 
Limitations 19 Discuss limitations of the study, taking into account sources of 
potential bias or imprecision. Discuss both direction and magnitude 
of any potential bias 
 
See pages 16-17. 
Interpretation 20 Give a cautious overall interpretation of results considering 
objectives, limitations, multiplicity of analyses, results from similar 
studies, and other relevant evidence 
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See pages 15-17. 
Generalisability 21 Discuss the generalisability (external validity) of the study results 
 
See page 17. 
Other information 
Funding 22 Give the source of funding and the role of the funders for the 
present study and, if applicable, for the original study on which the 
present article is based 
 
See “Acknowledgements”. 
 
*Give information separately for exposed and unexposed groups. 
 
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 
background and published examples of transparent reporting. The STROBE checklist is best used in 
conjunction with this article (freely available on the Web sites of PLoS Medicine at 
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and 
Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at 
www.strobe-statement.org. 
 
